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PROBLEM TO BE SOLVED: To easily control a frequency with high 
accuracy by forming an IDT (inter-digital transducer) on a piezoelectric 
substrate and grinding a layer of an inorganic or organic material covering 
the IDT by means of a laser. 

SOLUTION: A surface acoustic wave device includes a piezoelectric 
substrate 2 where an IDT 3 is formed together with a comb-line electrode 
having its fingers interpolated with each other. A layer 4 is formed to cover 
the IDT 3 so that the IDT 3 is protected and a frequency is controlled. 
Then the layer 4 is irradiated and ground by laser beams 6 of a laser device 
5. In this case, an entire top surface 4a of the layer 4 can be ground to 
reduce the thickness of the layer 4 or the surface 4a can be partly ground. 
Thus, accurate coincidence is secured between a frequency characteristic 
of an unground surface acoustic wave device and its designed frequency 
characteristic. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the surface acoustic wave equipment which is the manufacture approach of the 
surface acoustic wave equipment which comes to form the enveloping layer which becomes a piezoelectric substrate 
from inorganic or the organic material which covers an INTADEJITARU electrode and an INTADEJITARU electrode 
and is characterized by carrying out frequency regulation by deleting this enveloping layer by laser after forming the 
enveloping layer which consists of said inorganic or organic material. 

[Claim 2] The manufacture approach of the surface acoustic wave equipment according to claim 1 which is the 
manufacture approach of the end-face reflective mold surface-wave equipment which forms said INTADEJITARU 
electrode and becomes in said piezoelectric substrate so that a surface wave may reflect between the opposite 2 end 
faces of this piezoelectric substrate. 

[Claim 3] Said inorganic material is Si02, SiO, ZnO and Ta 205, Ti02, and W03. The manufacture approach of the 

surface acoustic wave equipment according to claim 1 or 2 which is at least one sort chosen from the becoming group, 
[Claim 4] The manufacture approach of the surface acoustic wave equipment according to claim 1 or 2 which is at leas 
one sort chosen from the group which said organic material becomes from polyimide, parylene, silicone, etc. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the manufacture approach of surface acoustic wave 
equipment that the frequency regulation process was improved, about the manufacture approach of surface acoustic 
wave equipments, such as a surface acoustic wave filter and a surface acoustic wave resonator. 
[0002] 

[Description of the Prior Art] Surface acoustic wave equipment is used for various components, such as a filter and a 
resonator. On the occasion of manufacture of surface acoustic wave equipment, at least one 

INTADEJITARUTORANSUDEYUSA (following, IDT) is formed in a piezoelectric substrate. In this case, according 
to the component made into the purpose, it is suitably chosen about the number of IDT(s), a configuration, number of 
other electrodes, etc. 

[0003] By the way, to use as a filter or a resonator, it is required to manufacture surface acoustic wave equipment so that 
the fi-equency characteristics as a design can be realized. However, when at least one IDT was formed in a piezoelectric 
substrate and surface acoustic wave equipment was manufactured, there was a problem that frequency characteristics 
varied with the class of piezoelectric substrate, a lot, the formation precision of IDT, etc. 

[0004] Then, in surface acoustic wave equipment, a polyimide resin enveloping layer is formed and the manufacture 
approach of the surface acoustic wave equipment which made frequency regulation possible is proposed by adjusting 
the thickness of this polyin^de resin enveloping layer (for example, JP,61-208916,A and JP,8-32392,A). 
[0005] That is, it faces performing frequency regulation of surface wave equipment, a polyimide system resin thin film 
is formed on a surface wave substrate, and tiie method of performing fi-equency regulation is indicated by JP,61- 
2089 16, A by changing the thickness of this polyimide system resin thin film, 

[0006] Moreover, it is in charge of manufacture of the surface acoustic element which forms an electrode in a 
piezoelectric substrate side and comes to form a fluorination polyimide resin coat in the substrate side which the surface 
acoustic wave which spreads a substrate side spreads, and the approach of forming a fluorination polyimide resin coat in 
the thickness according to the amount of fi-equency regulation with a spin coat method etc. is indicated by JP,8- 
32392,A. 
[0007] 

[Problem(s) to be Solved by the Invention] By the frequency regulation approach of the conventional surface acoustic 
wave equipment mentioned above, when each forms a resin coat, desired fi-equency characteristics have been acquired 
by controlling the thickness of this resin coat. 

[0008] Therefore, since frequency regulation was performed by adjusting the thickness of this resin coat in forming a 
resin coat by spin coating etc., fi-equency regulation was made only in the direction in which a firequency is reduced. 
[0009] In addition, it will depend for the precision of frequency regulation on the formation approach of the above- 
mentioned resin coat Therefore, since a resin coat was not able to be formed with high precision, fi-equency regulation 
could not be performed with high precision. 

[0010] Furthermore, since it was what adjusts the thickness of a resin coat in formation of a resin coat, there was also a 

problem that control of the resin coat formation conditions for controlling thickness was complicated. 

[001 1] The purpose of this invention is to offer the manufacture approach of the surface acoustic wave equipment which 

can adjust a fi-equency easily and with high precision, without being forced the complicated activity of control of the 

thickness for resin coat formation. 

[0012] 

[Means for Solving the Problem] Invention according to claim 1 is the manufacture approach of the surface acoustic 
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wave equipment which comes to forai the enveloping layer which becomes a piezoelectric substrate from inorganic or 
the organic material which covers an INTADEJITARU electrode and an INTADEJITARU electrode, and after it forms 
the enveloping layer which consists of said inorganic or organic material, it is characterized by carrying out frequency 
regulation by deleting this enveloping layer by laser. 

[0013] In addition, suppose that it uses as vocabulary also containing the substrate which comes to form piezoelectric 
thin films, such as a ZnO thin film, on the substrate which turns into the above-mentioned piezoelectric substrate not 
only from the piezo-electric substrate which consists of piezoelectric material like electrostrictive ceramics, such as 
piezo-electric single crystals, such as LiTa03, LiNb03, and Xtal, and titanic-acid lead zirconate system ceramics, but 
from an insulating ingredient in this specification. 

[0014] Moreover, IDT may be formed in the interface with the substrate which may be formed in the top face of a 
piezo-electric thin film, or consists of a piezo-electric thin film and an insulating material when using the piezoelectric 
substrate which comes to form a piezo-electric thin film on the above-mentioned insulating substrate. 
[0015] The manufacture approach of the surface acoustic wave equipment concerning this invention is preferably used 
for claim 2 suitable for manufacture of the surface wave equipment of an end-face reflective mold like a publication. In 
invention according to claim 2, in order to obtain end-face reflective mold surface wave equipment, in forming at least 
one IDT in the above-mentioned piezoelectric substrate, it is formed so that at least one IDT may reflect a surface wave 
between the opposite 2 end faces of a piezoelectric substrate. 

[0016] moreover - as the inorganic material which forms the above-mentioned enveloping layer - being according to 
claim 3 - like - Si02, SiO, ZnO and Ta 205, Ti02, and W03 etc. - from - at least one sort chosen from the becoming 
group can be used. 

[0017] Moreover, at least one sort chosen from the group which consists of polyimide, parylene, silicone, etc. as the 
above-mentioned organic material can be used. But about the above-mentioned inorganic material and an organic 
material, it is not limited to an ingredient according to claim 3 or 4. 
[0018] 

[Embodiment of the Invention] Hereafter, it explams per concrete example of the manufacture approach of the surface 
acoustic wave equipment of this invention, referring to a drawing. 

[0019] Dra wing 1 is a typical sectional view for explaining the process which grinds an enveloping layer with laser in 
the manufacture approach of the surface acoustic wave equipment concerning one example of this invention, and 
drawing 2 is the perspective view showing the surface acoustic wave equipment obtained by this example. 
[0020] In this example, the surface wave equipment 1 of the end-face reflective mold shown in drawing 2 is obtained. 
The surface wave equipment 1 of an end-face reflective mold has the structure in which IDT3 was formed on the 
piezoelectric substrate 2. as the piezoelectric substrate 2 - LiTa03 LiNb03 etc. - the piezoelectric substrate which 
consists of a piezo-electric single crystal can be used. 

[0021] On the piezoelectric substrate 2, IDT3 is formed by arranging the sinking comb electrodes 3a and 3b so that a 
mutual electrode finger may put each other in between. But about the electrode fingers 3c and 3d located in the both 
sides of the direction X of a surface wave electric wave, it is formed so that the width of face may be made into one half 
of the width of face of other electrode fingers and the edge of opposite 2 end-face 2a, and 2b and top-face 2c may be 
met. 

[0022] Therefore, surface wave equipment 1 can operate as surface wave equipment of the end-face reflective mold 
using for example, a BGS wave. The enveloping layer 4 (a fictitious outline shows in drawing 2 .) is formed so that 
IDT3 may be covered. An enveloping layer 4 is constituted by an inorganic material or the organic material, and 
protection and fi-equency regulation of IDT3 are planned by forming this enveloping layer 4. 

[0023] But in this example, after forming the above IDT3, an enveloping layer 4 is formed and fi-equency regulation is 
performed by carrying out a polish process with the fiirther below-mentioned laser. 

[0024] In addition, about the process which forms IDT3 on the piezoelectric substrate 2, it can carry out by the proper 
approach commonly used in tiie manufacture approach of surface wave equipment conventionally. For example, the 
whole surface on the piezoelectric substrate 2, metallic materials, such as aluminum, can be formed by plating, vacuum 
evaporationo, or sputtering, and IDT3 can be formed by carrying out patterning after an appropriate time. Or a mask can 
be laid on the piezoelectric substrate 2 and IDT3 can be formed for metallic materials, such as aluminum, by screen- 
stencil, plating, vacuum evaporationo, or sputtering. 

[0025] Althou^ an enveloping layer 4 is formed after forming IDT3, according to an approach better known than 
before, it can carry out also with the formation approach of this enveloping layer 4. That is, it can form by proper 
approaches, such as spin coating and spray coating, moreover — the ingredient which constitutes an enveloping layer 4 - 
- Si02, SiO, and SiNx etc. - ingredients of arbitration, such as organic materials, such as an inorganic material or 
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polyimide, and parylene, can be used. 

[0026] Next, as shown in draMng l , laser equipment 5 is used for an enveloping layer 4, a laser beam 6 is irradiated, 
and an enveloping layer 4 is ground. You may carry out by grinding the whole surface so that you may cross all over 
top-face 4a of an enveloping layer 4, namely, thiclmess of an enveloping layer 4 may be made thin on the occasion of 
this polish, or grinding partially top-face 4a of an enveloping layer 4. 

[0027] Anyway, since it is what grinds using laser equipment 5, the above-mentioned polish can be performed with high 
precision, therefore the frequency characteristics of surface wave equipment 1 can be made to agree correctly in design 
frequency characteristics by the above-mentioned polish regardless of dispersion in the frequency characteristics of the 
surface wave equipment 1 before polish. 

[0028] Next, it explains per concrete example of an experiment. As surface wave equipment 1, the piezoelectric 
substrate 2 consisted of a piezo-electric ceramic (PZT), and prepared the thing with a dimension of 50x50x1 nun. On the 
above-mentioned piezoelectric substrate 2, IDT3 was formed by usual photograph RISOGURAFU. The logarithm of an 
electrode finger was 20 pairs, formed IDT3 consisted of an aluminum tiiin fitan, and it made thickness thin to the extent 
that it could ignore compared with wavelength. 

[0029] Next, it is Si02 so that the whole surface of top-face 2c of the piezoelectric substrate 2 may be covered. The thin 
film was formed by RF magnetron sputtering so that tiiickness might be set to H/lambda =0.35. In addition, H is Si02. 
The wavelength of the BGS wave by which lambda is excited with surface wave equipment in the thickness of a thin 
film is shown. 

[0030] Above Si02 Using laser equipment, the enveloping layer which consists of a thin film is ground so that the 
thickness may be made thin, and it is center frequency fO. Variation deltafO It asked. A result is shown in drawing 3 . In 
addition, it is the center frequency of the surface wave equipment with which the enveloping layer 4 is not formed here 
although an axis of ordinate shows the center frequency variation deltafO (ppm) in drawing 3 fO It is the difference of a 
frequency [ as opposed to / carry out and / this center fi-equency ] deltafO It expressed by carrying out. 
[003 1 ] It is Si02 so that clearly from dra wing 3 . It is Si02 by the laser beam so that thickness of a thin film may be 
made thin. When the enveloping layer which consists of a thin film is ground, it turns out that center frequency falls. 
Therefore, by grinding by the laser beam so that thickness of the above-mentioned enveloping layer may be made thin 
shows that the center frequency of surface wave equipment 1 can be controlled with high precision. 
[0032] Moreover, it sets for the above-mentioned example of an experiment, and is Si02. It replaced with the thin film, 
and when thickness was formed so that it might be set to H/lambda =0.21 , and the SiO thin film was grovmd similarly, 
the result shown in dra wing 4 was obtained. When the enveloping layer which consists of SiO is formed so that clearly 
from drawing 4 , by grinding so that the thickness may be reduced using a laser beam shows that it can adjust so that 
center frequency may be reduced. 

[0033] Moreover, the above Si02 If it removed having formed the polyimide as a thin film or not a SiO thin film but an 
organic material with the spinner so that it might become the thickness of H/lambda =0.1 1, frequency regulation was 
tried like the above-mentioned example of an experiment. A result is shown in drawing 5 . By irradiating a laser beam 
and grinding it, after forming the enveloping layer which consists of a polyimide thin film so that it may be set to 
H/lambda =0.1 1 so that clearly from drawing^ shows that it takes for making thin thickness of the enveloping layer 
which is made to take for the amount of polishes to increase, namely, consists of a polyimide thin film, and frequency 
regulation can be carried out in the direction which raises a frequency. 

[0034] When similarly it replaced with polyimide and the same experiment was conducted using parylene, the result 
shown in drawing 6 was obtained. After forming the enveloping layer which consists of parylene so that from drawing 
6 , and it may become the thickness of H/lambda =0.1 1, when a laser beam is irradiated and an enveloping layer is 
ground, by grinding so that the amount of polishes may be increased like the case of polyimide and thickness of an 
enveloping layer may be made thin shows that frequency regulation can be carried out so that a frequency may be 
raised. 

[0035] Therefore, when frequency regulation can be performed so that a frequency may be reduced by increasing the 
amount of polishes and reducing thickness, when the enveloping layer which consists of an inorganic material is formed 
from the result of drawing,! - drawing 6 , and another side, polyimide, parylene, etc. are used, by grinding so that the 
amount of polishes may be increased and thickness of an enveloping layer may be made thin shows that frequency 
regulation can be carried out so that a frequency may be raised. 

[0036] Moreover, it turns out that frequency regulation can be certainly carried out only by grinding by irradiating a 
laser beam so that it may have the target frequency characteristics so that the thickness of an enveloping layer may be 
reduced in the case of which. 

[0037] In addition, although the above-mentioned example showed the example applied to the manufacture approach of 
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the Surface wave equipment of an end-face reflective mold of having used the BGS wave While the manufacture 
approach of the surface acoustic wave equipment concerning this invention is applicable also to manufactxire of the 
surface- wave equipment using a surface wave SH type [, such as other surface waves other than a BGS w^ave, for 
example, a Love wave etc., / other ], and other surface waves, such as a Rayleigh wave It is applicable to the 
manufacture approach of surface- wave equipments of arbitration, such as not only a surface-wave resonator but a 
transversal mold, and a resonator mold surface acoustic wave filter, the surface-wave delay line. 
[0038] 

[Effect of the Invention] According to invention according to claim 1, frequency regulation is performed by grinding the 
above-mentioned enveloping layer using laser in manufacture of the surface acoustic wave equipment which forms at 
least one IDT in a piezoelectric substrate, and comes to form the enveloping layer which consists of an inorganic 
material or an organic material further. Polish of the enveloping layer by the laser beam can be perfomied with high 
precision and easily compared with the thickness adjustment for formation of the polyimide film etc. Therefore, 
according to invention according to claim 1, compared with the conventional frequency regulation approach, a 
frequency can be adjusted that it is simple and with high precision, and it becomes possible to offer stably and cheaply 
the surface acoustic wave equipment which has the frequency characteristics considered as a request. 
[0039] Moreover, it can adjust in the direction which lowers a frequency by adjusting the amount of polishes depending 
on the class of ingredient which constitutes an enveloping layer. According to invention according to claim 2, IDT is 
formed so that a surface wave may reflect between the opposite 2 end faces of a piezoelectric substrate, therefore the 
surface wave equipment of an end-face reflective mold can be obtained, and it becomes possible in the surface wave 
equipment of tWs end-face reflective mold to offer certainly flie surface wave equipment of the frequency characteristics 
considered as a request by controlling the amount of polishes of the enveloping layer by the above-mentioned laser 
beam. 

[0040] according to invention to claim 3 - as the above-mentioned inorganic material — Si02 SiO, ZnO, Ta 205, Ti02, 
and W03 etc. - since it uses, frequency regulation is possible by grinding so that the thickness of an enveloping layer 
may be reduced in the direction in which a frequency is reduced. 

[0041] Moreover, in invention according to claim 4, since an enveloping layer consists of organic materials, such as 
polyimide and parylene, frequency regulation can be carried out in the direction which raises a frequency from 
increasing the amount of polishes and reducing the thickness of an enveloping layer. 
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♦NOTICES* 

Japan Patent 0££ice is not responsible for any 
damages caused by t;lxe use o£ this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 4] 
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[Dra w ing 5] 
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